Galanin in the regulation of the hypothalamic-pituitary-adrenal axis (Review).
Galanin is a regulatory 30- or 29-amino acid peptide, widely distributed in the nervous system and gut, that acts via three subtypes of G protein-coupled receptors, named GAL-R1, GAL-R2 and GAL-R3. Findings have been accumulated that galanin regulates neuroendocrine hypothalamic axes, including the hypothalamic-pituitary-adrenal (HPA) one. Galanin and its receptors are expressed in the hypothalamic paraventricular and supraoptic nuclei, anterior pituitary and adrenal medulla. Adrenal cortex does not express galanin, but is provided with GAL-R1 and GAL-R2. The bulk of evidence indicates that galanin stimulates the activity of the central branch of the HPA axis (i.e. the release of corticotropin-releasing hormone and ACTH), thereby enhancing glucocorticoid secretion from the adrenal cortex. Investigations carried out in the rat show that galanin is also able to directly stimulate corticosterone (glucocorticoid) secretion from adrenocortical cells, through GAL-R1 and GAL-R2 coupled to the adenylate cyclase-protein kinase A signaling cascade, and nor-epinephrine release from adrenal medulla. There is indication that galanin may also enhance corticosterone release via an indirect paracrine mechanism involving the local release of catecholamines, which in turn activate beta-adrenoceptors located on adrenocortical cells. The physiological relevance in the rat of the glucocorticoid secretagogue action of galanin is suggested by the demonstration that the blockade of galanin system significantly lowers basal corticosterone secretion. There is also evidence that galanin plays a role in the modulation of HPA-axis response to stress, as well as in the pathogenesis of pituitary adenomas and perhaps of pheochromocytomas.